and fentanyl citrate added to low dose hyperbaric bupivacaine for sub-arachnoid block in lower uterine caesarian section -a comperative study 
Introduction
Caesarian section is one of the most common operations in the child bearing age of a woman. The choice of anesthetic technique for caesarean section depends on patient preference, coexisting medical conditions, reasons for surgery, the degree of urgency and the anesthesiologist's judgment and experience. Regional anesthesia for caesarean section has become the preferred technique because general anesthesia has been associated with higher maternal mortality. Regional anesthesia is advantageous in terms of less neonatal exposure to potentially depressant drugs, decreased risk of maternal pulmonary aspiration and an awaken mother at the birth of her child 1 .Hyperbaric bupivacaine is the most common . local anesthetic used in subarachnoid block for caesarean section adding an adjunct (opioids or non opioids) has allowed reduction in the dose of bupivacaine and provides cardiovascular stability 2 . In the context of "augmentation strategies" a wide variety of opioids and non opioids are used as an adjunct to subarachnoid block to improve the quality of anaesthesia and prolongation of analgesia in the post operative period 3 .Opioids added to local anesthetic for subarachnoid block was first introduced into clinical practice in 1979 with morphine sulphate as a forerunner. Morphine is a hydrophilic agent, may not be optimal as intrathecal drug for intraoperative analgesia because of less lipid soluble drug have a slower rate of onset of action and the drug may reach the medulla and cause delayed ventilatory depression 4 . Fentanyl, a lipophilic opioid, has rapid onset of action following intrathecal administration. It does not tend to migrate to fourth ventricle in sufficient concentration to cause delayed respiratory depression 5 . So, fentanyl is suitable as intrathecal drug for intraoperative analgesia and also prolongs analgesia in the early postoperative period 6 .Recently, a non-opioid, NMDA receptor antagonist, ketamine (preservative free) is used for central neuraxial block. Ketamine as an analgesic has gained major attention during last few years because it is the most potent blocker of NMDA receptor's available for clinical use 7 . Epidural route for the administration of ketamine has become popular because of its safety and efficacy 8 .Using the epidural route would give the highest concentration of ketamine at the spinal segments with the minimum systemic effects. Also, the elimination half life of epidural ketamine is longer than that following I.V administration and its CSF concentration is double that in plasma 7 . There are some concerns about the safety of the intrathecal use of ketamine and its preservative, benzal-konium chloride. A recent case report of a terminally ill cancer patient who received a continuous infusion of intrathecal ketamine with preservative for three weeks reported sub-pial vacuolar myelopathy 9 . Preservative-free ketamine has been shown to be devoid of neurotoxic effects after single and repeated administration 10, 11, 12 . This study was carried out to evaluate and compare the quality of sensory & motor block between intrathecal ketamine Hcl and fentanyl with low dose hyperbaric bupivacaine.
Methods
This study was conducted after obtaining approval from the institutional ethical committee. ASA physical status 1 parturient at term undergoing elective caesarean section willing to be included in the study. History of allergy to these drugs, bleeding diathesis, Pregnancy induced hypertension, COPD, history of taking tricyclic antidepressant drugs were excluded from the study. Patients were randomly selected into three groups by card sampling, 30 in each group. BN, BF & BK. Group BN received 0.5% hyperbaric bupivacaine 1.75 ml (8.75mg) + 0.5 ml normal saline, group BF received 0.5% hyperbaric bupivacaine 1.75ml (8.75mg) + 0.5ml Fentanyl (25µg) & group BK received 0.5% hyperbaric bupivacaine 1.75ml (8.75mg) + 0.5 ml Ketamine (preservative free) Hcl (25mg). After taking informed consent from parturient during preoperative visit she was instructed for overnight fasting and Inj. metoclopramide 10mg intramuscularly 1 hour before operation. In the operating room an intravenous canula of 18G was inserted and (pre-operative note was taken regarding pulse, blood pressure, heart, lungs, respiratory rate and SpO 2 ). Pre-loaded with 15ml kg-1 Ringer's lactate solution. Under all aseptic precaution lumbar puncture was performed with 25 gauge Quincke's spinal needle in L 3-4 space in sitting position and study drugs were injected. After noting the time of injection, patient was immediately placed in supine position. A wedge was placed under the right hip. All patients were received supplementation of O 2 (3 liter per minute) via facemask. Immediately after administration of spinal anesthesia pulse rate, blood pressure and rate of respiration was recorded. Then Pulse rate, blood pressure, rate of respiration, SpO 2 was recorded every 3 minute for first 20 minutes, at 10 minutes interval for remainder of operation and thereafter at 30 minutes interval until the patient complains of pain. The occurrence of discomfort and side effects likes pruritus, nausea or vomiting, shivering, chest pain, restlessness, nystigmus etc. were recorded upto 24 hours. Hypotension defined as a decrease in systolic BP to less than20% from the baseline, was treated with bolus of IV Ephedrine 6mg as required. In any patient intensity of pruritus was assessed as mild (itching was only a minor concern), moderate (itching was a primary concern although bearable) or severe (unbearable, patient requiring treatments). Sedation was assessed by Ramsay Sedation scale. Incidence of any other discomfort and side effects were also recorded. Height of the sensory block was assessed by pin prick method at 20 minutes after administration of spinal anesthesia. The quality of motor block was assessed by bromage scale. The quality of anesthesia was assessed depending on quality of motor block (onset time, bromage scale) and quality of sensory block (onset time, level of block) and on incidence of side effects, and by interviewing the parturient for their satisfaction, Verbal Rating Scale (VRS). Accordingly quality of anesthesia was categorized as excellent / good / fair / poor. Duration of effective analgesia (time from subarachnoid injection to first dose of rescue analgesic) was recorded as the patients request for first dose of analgesic. APGAR score was recorded at 1 and 5 minute after delivery of the baby.
Mean±SD was calculated for the variable at observation time in each group. The data yielded from this study were compiled and analyzed using chi-square (χ2) and one way ANOVA test. P value less than 0.05 was considered significant. Analysis was done by using statistical package for social science (SPSS); version 12.0.
Results
Patients in three groups were homogeneous regarding demographic characteristics.
In Table - I In sensory block, 20%, 40%, 33.3% and 6.7% of the patients in Group-BN had block at T 5 , T 6 , T 7 and T 8 level respectively. In Group-BF 13.3%, 50%, 20% and 16.7% of the patients had block at T 4 , T 5 , T 6 and T 7 level respectively. In Group-BK, 26.7%, 66.7% and 6.7% of the patients had block at T 4 , T 5 , and T 6 level respectively. Table IV shows duration of motor and sensory block in BF and BK groups.
Pruritus (46.7%) was the only side effect observed in patients belonging to Group-BF.
The incidence of Nystigmus & strange feeling was 20% & 10% of the patients in Group BK only.
In Table IV shown quality of anesthesia was categorized as excellent, good, fair and poor depending on quality of motor and sensory block, per-operative anesthesia and parturient satisfaction on verbal rating scale (VRS) and also on the incidence of side effects. In Group-BN 53.3% had excellent anesthesia, 30% and 16.7% of the patients had good and fair scale of anesthesia respectively. In Group-BF 60% of the patients had excellent and 40% of the patients had good scale of anesthesia. In Group-BK 80% of patients had excellent scale of anesthesia and 20% of the patients had good scale of anesthesia.
Quality of anesthesia in two groups-BF and BK was statistically insignificant (P= 0.091). Table V shows that the V.R. of duration of effective Analgesia (P = 0.000) is greater than the critical value of F 0.05,2,87 (3.10), then it may be concluded that the mean duration of effective analgesia compared in three groups had statistically significant difference. Data were expressed as mean ± SD, p<0.05 = significant, * = significant. Figure 1 shows that the changes in pulse rate of group BK was lower than that of group BN and group BF. It also shows that the gap of pulse rate was high among the three groups after 90 min. of per operative period (group BK was max. and group BF was min.), though the gap was comparatively low in the baseline period. Figure 2 shows that the changes of systolic blood pressure of group BK was lower than that of group BN and group BF after 90 min. of per operative period (group BK was max. and group BF was min.). Figure 3 shows that the changes in SpO 2 of group BK was lower than that of group BN and group BF after 90 min. period, though the SpO 2 was comparatively high in the baseline period.
Fig 2 Changes of systolic blood pressure (mm Hg) (per operative)

Fig-2: Changes in SpO 2 (per operative)
Incidence of post operative side effects: pruritus (43.3%) was the only side effect observed in patients belonging to Group-BF. Incidence of nausea was 16.7% in Group BF only. Incidence of vomiting was also 3.3% in Group BF only. Dizziness was observed in 20% of the patients only in Group BN. Incidence of strange feeling was 13% in Group BK only. Incidence of shivering was 20% and 16.6% in Group BN and BF respectively.
Discussion
In the present study, patients were randomly allocated in three groups-BN, BF and BK, in group BN 0.5 ml normal saline + 1.75 ml 0.5% hyperbaric bupivacaine, in group BF 0.5 ml (25ìg) fentanyl + 1.75 ml 0.5% hyperbaric bupivacaine, and in group BK 0.5 ml (25 mg) ketamine (preservative free) + 1.75 ml 0.5% hyperbaric bupivacaine were used for induction of subarachnoid block. Final height of the block was assessed by pin prick in 20 min. after block, because bupivacaine fixed at this time and no further progression of the block occurred.
In BK group 26.7% patients had sensory block at T 4 and in BF group 13.3% patients had sensory block at T 4 while in BN group (Control) no patients had sensory block at T 4 level. So, ketamine (preservative free) and fentanyl had higher level of sensory block than control group which was statistically significant (P=.000). Again ketamine (preservative free) group had higher level of sensory block than fentanyl group which was statistically significant (P=.029). There was no statistically significant difference (P=0.347) in assessment motor block among three groups observed by bromage Scale. This result is consistent in terms of level of sensory block with the study conducted by Kathirvel et al 13 and Biswash et al. 6 . 18 . In our study no patient in any groups experienced respiratory depression.
The incidence of discomfort and side effects observed during the study was less in BK & BF groups than BN group (Control Group).
Quality of anesthesia was categorized as excellent, good, fair and poor depending on assessment of motor block, level of sensory block and the incidence of side effects. Quality of anesthesia was better in BF & BK than control group BN which was statistically significant (P = 0.008). On the other hand BK group had better quality of anesthesia than group BF which was statistically insignificant (P = 0.091).
Neonatal APGAR score was similar among three groups.
Mean duration of effective analgesia in group BN, BF & BK were 128±13.78, 181±30.17 and 169 ± 21.14 minute respectively which was statistically highly significant (P = 0.000). On the other hand, there were small difference in postoperative analgesia in group BF & BK which was not statistically significant (P = 0.072).
There were two important observations in the study. One was in BK group there was no nausea and vomiting in peroperative and postoperative period. And another observation was that there was less incidence of hypotension in BF and BK group than BN group with same dose of bupivacaine. These two observations may be further evaluated.
Limitation of this study is that only one dose of ketamine (preservative free) was used. Dose-response study was not carried out because previous study has already shown that ketamine (preservative free) dose-dependency potentiates the local anesthetic effect. Similar dose response relationship in study where 20, 40 or 60 ìg of fentanyl was administered and prolongation of effect was found in higher doses but with increased pruritus reported by Belzrena et al. 21 Sample size was also small in this study.
Concluded that subarachnoid ketamine ( 25 mg) with low dose hyperbaric bupivacaine is an alternative to subarachnoid fentanyl with low dose hyperbaric bupivacaine for elective caesarean section in terms of quality of block, haemodynamic stability, incidence of side effects, quality of anesthesia, duration of post operative analgesia and foetal outcome.
